
Digital Searching to Digital Reading

Most searching is now online.  Will most reading be online?

Online is popular and useful.
Technical obstacles are no longer the main problem.
Economic obstacles seem to be at least partially overcome.
What's left are the legal obstacles, and even those are being 
worked on, if not solved.
But how much will people want to read on line?  And what 
will it mean to them?



Everything Digital
“every child can stretch a hand across a keyboard and reach every book 
ever written, every painting ever painted, every symphony ever 
composed." -- Bill Clinton’s State of the Union message, January 1998.
Similarly: H. G. Wells, World Brain, “There is no practical obstacle 
whatever now to the creation of an efficient index to all  human 
knowledge, ideas and achievements, to the creation, that is, of a complete 
planetary memory for all mankind.”
“If the human race has produced since the invention of movable type a 
total record, in the form of magazines, newspapers, books, tracts, 
advertising blurbs, correspondence, having a volume corresponding to a 
billion books, the whole affair, assembled and compressed, could be 
lugged off in a moving van.” – Vannevar Bush, As We May Think.



Life Before Google



Reference queries vs. Google
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Quantity, quality, and books

People complain that the web is full of junk; when Ian 
Irvine was head of Elsevier, he said that the web had the 
stuff rejected by his journals.
Is the web really that bad?
If we scan books, can we satisfy the critics?
How could we scan a lot of books?
If we did have all these books online, how would we read 
them?



Bush’s memex

As visualized by Life Magazine in 1945.



Size of the Web
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Digital reading in libraries

1 TB1.6MReading rooms

9 TB900MWebsite

Approx. bytesItems sent out

Library of Congress, calendar year 2000 statistics:



What to keep: lessons from history

Once upon a time libraries didn't give full respect to:

  Vernacular literature (before the Renaissance)

  Plays, instead of poetry

  Non-European languages

  Films and television scripts and recordings

Distinctions between libraries, archives and museums are eroding.

Undergraduates are using primary materials online, which they

  would not have been able to use on paper; even in schools some

  of these are useful.

As time goes on it is cheaper to collect but more expensive to select;
it is cheaper to search and more expensive to organize.  

    



Are digital libraries useful?
Despite a large investment of government money, few actual 
evaluations have been run; and people keep complaining 
about trash online.
A tentative result from Perseus suggested that students with 
lots of digital information wrote better bibliographies, but not 
better papers (Gary Marchionini).
Same conclusion in the 1980s at Stevens Inst. of Tech: 
computers help you search, but not think (Ed Friedman).
You would think, given the entire dependence of every high 
school and college student on Google, that somebody would 
have measured the result, but I don’t know of such a study. 
    



Google vs. ACM DL

Query: neural nets

ACM:  554 hits
 Bounds for the computational
   power & learning complexity..
 Neural networks & open
   texture
 Efficient simulation of finite
   automata....
 Parallel construction of
   minimal perfect hashing ...

Google: 131,000 hits
 Lecture notes from Msc course
     on neural nets
 Neural networks at PNNL
 Old neural net FAQ
 FAQ for comp.ai.neural-nets

ACM dates 1991-1993, Google 1995-2001.

On balance Google pages better as an introduction; ACM hits too 
     specialized (ACM DL does not have monographs).



Google vs. ACM DL

Query: rsa cryptography

ACM:  12 hits
  Hardware speedups in long
     integer multiplication.
  Dynamically reconfigurable
     architecture for image proc.
  Representation of ASN.1 in
     APL nested structures
  Architectural tradeoff in
     implementing RSA procs.

Google: 117,000 hits
 RSA Laboratories cryptography
     FAQ
 RSA Labs algorithm simulation
     center (Javascript)
 RSA Cryptography Today FAQ
 RSA cryptography spec 2.0

Again, the ACM hits are very specialized; as an introduction the pages 
found by Google are better.



Google vs. Art Index

Query: paleography

Art Index: 72 hits
  Cuneiform: The Evolution of a
     Multimedia Cuneiform
     Database
  Une Priere de Vengane sur 
     une Tablette de Plomb a  
      Delos.
  More help from Syria: 
     introducing Emar to biblical
     study
  The death of Niphururiya and 
     its aftermath

Google: 21,100 hits
 Manuscripts, paleography,
     codicology, introductory
     bibliography
 Ductus: an online course in
     paleography
 BYZANTIUM: Byzantine 
     Paleography
 Texts, manuscripts and 
     paleography



Google vs. Art Index
Query: Raphael fresco

Art Index: 15 hits
  Sappho, Apollo, Neophythagorean theory, and 
numine afflatur in Raphael's fresco of the Parnassus

  Accidentally before, deliberately after (Raphael's 
School of Athens)

  Raphael's Disputa: medieval theology seen through 
the eyes of Pico della Mirandola, and the possible 
inventor of the program, Tommaso Inghirami

  Raphael's use of shading revealed (restoration of 
the Parnassus in the Stanza Della Segnatura almost 
completed)

Google: 8,950 hits
 Raphael: The School of 
Athens

 WebMuseum: Raphael: 
the nymph Galatea

 OnArt Posterstore: Art 
Photography Music Film 
Posters

 Raphael: Olga's Gallery



Google vs. Art Index

Query: Inuit sculpture

Art Index: 7 hits
  Williamson, Karen. Terra "Cognita": 
The Land We Know

 Graburn, Nelson H. H. White 
evaluation of the quality of Inuit 
sculpture

 Tunis, Roslyn. The art of research: 
Nelson Graburn and the aesthetics 
of Inuit sculpture at the Phoebe A. 
Hearst Museum of Anthropology

 Routledge, Marie. Carving an 
identity: Inuit sculpture from the 
permanent collection.

Google: 17,900 hits
 Canadian Inuit Sculpture - Indian 
and Northern Affairs Canada

Arctic Raven Gallery of Native Art: 
Inuit Sculpture

North: Landscape of the Imagination 
/ Le Nord: paysage imaginaire

Inuit art, Sculpture and prints from 
Houston North Gallery



Google vs. index services

I tried four questions in computer science and six questions in 
art history, Google against the ACM digital library and the Art 
Index.  In general:
  Google has more general resources
  Google sometimes gets distracted

It is hard to find a query that the professional resources do 
well but that Google can not do at all.



Are lots of books going online?
Project Gutenberg: more than 10,000 books, mostly English and 
American literature.
Gallica: 100,000 works of French literature and culture.
The Million Book Project: goal of a million books, covering many 
cultures but focussed on books in English, Chinese, and Indian 
languages)
Amazon 'search inside this book'
Google Print: planning to digitize all of the Michigan and Stanford 
libraries, and large collections from NYPL, Harvard, and Oxford

And commercial services such as Questia, ebrary, and Netlibrary, 
plus the many journals available from commercial publishers and 
nonprofits such as JSTOR, ACM, IEEE, High Wire, and so on.



The Million Book Project
Created by Raj Reddy of Carnegie-Mellon University; also led by
Prof. N. Balakrishnan of the Indian Institutes of Sciences.

The US provides scanners, disks, and computers (about $4.5M is
committed); India provides labor (1 -2 thousand staff-years).

About 100 Minolta look-down scanners enable non-destructive
black&white scanning of books at about one book per hour.  With
two shifts, for two years, this should scan 1 million books.

Scanning is 600 dpi, bitonal, with OCR and some image cleanup.

So far about 125,000 books have been scanned; 2/3 in India, 1/3 in 
China.  About 1/3 in English, 1/3 in Chinese, 1/3 in various Indian 
languages.



Scanning



S
c
a

n
n

in
g

 s
ite

s
 in

 In
d

ia



S
c
a

n
n

in
g

 s
ite

s
 in

 C
h

in
a



Minolta scanner



Rube Goldberg’s scanner

This is a conventional 
flatbed scanner mounted 
upside down with a 
counterweight and foot 
pedal to allow the user to 
raise it and lower it.  It’s at 
the University of Georgia, 
and was entirely built of 
parts from scrapped 
library carts.



Robot page-turners

Digitizing Line Kirtas Bookscan

About $300,000.  About $150,000.



Million Book equivalent cost

The scanners cost some $7,000 and should be 
amortized over 10,000 books each, or under $1 per 
book for hardware.

If the scanner does a book every two hours with two 
people each paid 40 cents per hour, that’s another 
$1.60 or so.

So the actual cost is under $3/book.  We do better on 
best days; we also pay shipping but that’s only 20 
cents per book out.

Note: we can’t afford selection.

Economics is not as bad a problem as it used to be.



Million Book Project Issues
Supply of books: people are afraid to lend (with reason).

Copyright law: most recent material not available

Access to results: poor bandwidth to India and China.

Coordination: not really adequate even within one country

Cataloging: need to train in OCLC

But nevertheless, we could scan about a million pages a 
day if we could get the books to scan.

Anyone who is renovating a library and putting a hundred 
thousand books in storage for a year – please talk to me!



Million Book Project progress
On a good day, a scanner does 5000 pages.

On an average day, 2000.

The difference is lack of books, poor management, and 
silly things like burned-out light bulbs.  Evenly illuminated 
pages are essential for good quality scanning, but the 
light bulbs are special and have to be brought from 
Japan.  By the way, they’re so bright the operators wear 
sunglasses.

Large scanning operations (dozens of scanners) seem to 
be easier to get right than smaller ones; but politics mean 
we have small ones too.



Books by language (India)
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Law: copyright, of course
The typical book in a research library is out of print, but not out of 
copyright.  And, to quote AAUP:  ''The idea that ... anyone with a 
computer .. will be able to search the collections ... is enormously 
seductive.  However, in our view it is built on a fundamental, broad-
sweeping violation of the Copyright Act.''

Administrative costs are the biggest problem: it's hard to find many 
copyright owners, hard to get permissions, and there's no simple 
economic way of paying the creators.

Compare, for example, mechanical recording rights rules or the way 
cable TV grew with protection from copyright  claims.



Copyright renewals
In the United States,

b)Books published before 1923 are public domain.

c) Books published 1964-1988 are copyright for 95 years.

d)Books published after 1988 are life of author + 70 yrs.

BUT

d) Books published 1923-1963 had to be renewed 28 
years later; otherwise they are public domain.  Only 
perhaps 10% of the books that might have been 
renewed were renewed.

We had the index of renewals scanned and corrected.



Copyright renewals

You can access the records at

www.scils.rutgers.edu/~lesk/copyrenew.html

Warning: some interpretation needed.  For example, the 
following as a result of looking for “Dickens Pickwick”:

RE-577-231 

TITL: Pickwick papers. 
AUTH: Charles Dickens, with an afterword by Steven Marcus CLNA: Steven 

Marcus (A) DREG: 28Jan92 ODAT: 17Dec64 OREG: A748735 OCLS: A LINM: 

NEW MATTER: afterword 

Note that only the afterword is subject to copyright.



Counting
RLG lists some 36 million books, half in English.
About 2 million books published in the US before 1923.
About 1.9 million were published in the US 1923-1963, of 

which all but 5-8% were not renewed.
There are perhaps another 8M books in English in the 

RLG list from the UK and Canada; about 1.5M seem to 
be out of copyright (either author death date given in 
catalog as more than 70 years ago, or author born 
more than 140 years ago, or published more than 120 
years ago).

So we might find 5 million books if we tried hard.
Many are not really serious books: leaflets, programs, …



Million Book status
We’re looking for:
• Libraries that are planning a major renovation which will 

mean that books have to go into storage for a year;
• Bookstores going out of business;
• Major weeding programs.
We’re working on:
New technology for browsing and Indian language OCR/MT.
Better ways of moving books around, and scanning.
Writing for permissions.
Cooperating with those who hope to change the copyright 

law (Larry Lessig).



Biggest million book problem

Acceptance 
by librarians: 
part of the 
problem is 
delay, part a 
lack of local 
benefit, and 
part just wet 
feet.  But not 
enough 
books.



Some think online reading is bad.
COMMENTARY Google and God's Mind
The problem is, information isn't knowledge.

(by Michael Gorman, president-elect of the American Library Association).

“The nub of the matter lies in the distinction between information (data, 
facts, images, quotes and brief texts that can be used out of context) 
and recorded knowledge (the cumulative exposition found in scholarly 
and literary texts and in popular nonfiction).
When it comes to information, a snippet from Page 142 might be 
useful. When it comes to recorded knowledge, a snippet from Page 
142 must be understood in the light of pages 1 through 141 or the text 
was not worth writing and publishing in the first place.''

From the Los Angeles Times....  (December 17, 2004)



  Better Book Browser
(with Nina Wacholder)

Most web browsers are designed for typical web pages, 
which average 7K bytes.
We now have several sources of full-length books online, 
typically pre-1923 for copyright reasons.
Such books might be 500K-1M in length and have few 
illustrations.

At the moment, one typically has PDF.  That lets you 
search and move by page number.  Can one do better?



Why not PDF?

PDF allows search, and move by page; it does not help with an 
overview unless the pages have images on them and 
thumbnails are useful.

It has a basic design principle of maintaining the visual image of 
each page, so it can't reformat to adapt to screen or window 
size.

Difficult to maintain orientation; is something you are looking for 
ahead of you or behind you?

If the book doesn't come with a summary or table of contents, 
nothing in PDF helps you.



Shneiderman & Marchionini 1988

"Today's electronic retrieval systems ... focus on coding, 
indexing, and cross-referencing (organization for retrieval) 
rather than on meaning, readability, and assimilation 
(organization for understanding)."

This was before the Web, but it was part of an argument for 
hypertext (specifically Hyperties).

Shneiderman has always argued for context, for systems that 
help people understand where they are in a task.



SuperBook – Egan and others, 1988



This is our test book: Justin 
McCarthy’s Modern England.  A 
more accurate title would be 
something like “Political history of 
England, 1815-1835” or even “The 
first Reform Bill and the Abolition 
of the Slave Trade.”

(The image is a PDF viewer)



An old-style 
table of 
contents, with 
phrases for 
each section.





What is browsing?

Dealing with an unarticulated problem?
Finding material not in response to an "information need?"
Basically, relying on recognition rather than recall.

"How did William Huskisson die?" is not browsing.
"Find an interesting book" doesn't sound like browsing, but at the 

moment we have no other way to do it.

Browsing is also a way of trying to select items for more detailed 
examination: there ought to be a tradeoff between time spent 
choosing what to read and time spent reading   (in days of yore 
Don King reported 20% on choosing).



State of the art?

Marti Hearst: Tilebars
David Harper: Clusterbook

In both cases, a vector of boxes 
shows the linear position of 
word hits.

Attempts to visualize the results 
of searches; less valuable if you 
don't have a search term.  





An interface with a 
scrollbar, search box, 
and simple text display 
with search terms 
highlighted.



Context-sensitive browsing

       One advantage computers should have is topic-
sensitive presentation; imagine, for example, a person 
reading the newspaper and looking for material relevant 
to economics, or politics, or entertainment, or whatever.  
Similarly, a reader of a book on English history might 
have a world view in which "Oxford" is the site of a 
university, the site of a car factory, or the site of a battle 
(or even a kind of cloth).

       Today, we don’t do this: each person browsing sees the 
same result.



Words for guidance



Trying for phrases instead of words…



Proper names – where in the book they appear



Fisheye view: one paragraph in full, and around it extracts



Browsing and summarization

It was supposed to be easier, since we don't need to compose 
sentences.
We do make use of syntactic parsing (for phrase finding) and 
term weighting (to decide what's important)

However, summarization by picking sentences is difficult if the 
original document was not written with this in mind.  Picking 
phrases seems to have the same problem.
Much of what we do is related to summarization



Can we test it?

Easy tasks to evaluate tend to be question-answering.
How could you tell whether someone has done well at "find a book 

that you will like"?

a) User satisfaction; give them a questionnaire.
b) User interest; give them a choice of browsing or solitaire.
c) User competence; try to rate their success in some (manual) 

way.

What we're trying: give people a list of topics and ask them to rate 
a book as more or less valuable for different topics.



Conclusion

Large collections are coming (whether they will help quality is 
doubtful, but they will contain a lot of new information).

We need an interface oriented towards large books.
We still haven’t explored the selection of materials in context.
We also need ways of judging bias, genre,…

And mostly we need to measure utility.


